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Abstract of JP2002209574 

PROBLEM TO BE SOLVED: To provide a year in which only a specific gene is broken in impart 
auxotrophy, in order to use the characteristics of the yeast and construct a substance-producing system 
useful for industry by gene recombination. SOLUTION: An ADE1 gene-broken yeast strain is made by a 
homologous recombination with a chromosome DNA by the use of an ADE1 gene fragment encoding the 
phosphoribosylaminoimidazole-succinocarboxamide-synthesizing enzyme (EC6. 3. 2. 6) of Candida 
maltosa. Further, the broken strain is transformed with a gene-expressing cassette containing a 
biodegradable polyester-synthesizing enzyme gene, and the obtained transformant is cultured to produc 
the biodegradable polyester. 
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(57) [g#>] 

H^(EC6. 3. 2. 6) *n-KT£ADE liB£ 

^ Kit * ffl i > fcjfefeft d n a t <o mm fomm *. «c «t o , 

AD E 1 S£?#K« S ftfcSSttfeftSJT 3 6 



1 

[f»5#Bl ] ADE 1 DNAKJticDtHiaWffl&xKJ: 
0. »ei*DNA©ADE ^{cWK^S^Ba. 
[B#a2] BffiWTV^an-fv $AR. r>7'n 

r, rs/atrrR. ^^xtrrR. ^>->>^h^r 

R. #h y*7*#*R. #h y^tf-f^R. 
yv-f-txR. ^U7B, tr* naW-te^R. * + 
>r^#R. ^f07^^i, ^t'xtf^R, 

R. r-<##X*>*R. xxx^R, x>Kv^n7'-fe 

7R, XU7^W1, XU*-tet">AR. X'JXD^ 

R, hv^-fe^R. y^hU^AR, 

9X71, ^^-7>^7I, *;U-fc7***R. 
M7*M7B, h^>*7R. ^x^7 

r, ^di^^I, ^;M^07>f-fe^S, n> 
K7R, ^7^>7B, ^j^vyv^Xl, cU=i 
Xtfyfw^AR, y#v4-fe*R. p-fd^^-fe^ 

r, v^-feyrR. ^7^7 

R, *-7h*#5R, tXZz-TM, t-X^'Jf^ 
AR, A'fVU>l, 77f^X^7l, VyV 47 
R, tr*TR. aFX^V-f^^AR, PFH^H, 

^av^-feXl, 4 x#yfw 

t^7XH ( *#n**ci-7-f-te*R. X#o^*f ! 57 
R. ^r7 7 ^7X^E ^f'J^hv^X 

r, xf y ^hx^yr^Ai, -»t't^7'jt 

R. S/Vtff*-/ *v-f -feaR, J/>^f^t7^7'V 
XR. Ml/5*#5R, hy^X^yx^R, h'Jri* 
*D>R, MJ3V7^I, 7ffx7l, Ofxt 

■7-f-fe*R, if -frff •< U ^7^X1, XttUW^-f 
7BC!)l*fn*»r*Sll3»J 1 IBIS^AD E 1 it&F-K 

[HPR43 1 •«3&«* + >f s ^ *R, -tPS-fTR. £ 
M^P7^7J, M>-irx7X^5R<0C^n^r 
&&f§3j<Ji 1 IBIS© A D E 1 fflfr?-K8lB8. 

df*S4] B®#*+>tv ^Rr*5»*a i seas 

(DADE 1 jM&TttaWS. 

[»*S5 ] sewt>f^ y • -^n— y-r*si» 
3R3i 4i2«o a d e i ae^awe. 

[»#JS6 ] BS#++>fW * * "7^ h-tAC 1 6 
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(F ERM BP - 7 3 6 6) -C*^f»*S5fiBt8©A 
D E 1 

[«W3S7 ] |3I8Xtt»B©iie^*^DNAi25iJr 
$IM0IIS ttfciftJBH 1 ~ 6 ©l^rtifr 1 i|te5Bi8<7)B 

so a d e i mttwmm>&9a£&fc. 

[f9*S 8 ] A D E 1 fiET-KSIB&rt** t>f^R 

r * 7 SB8<D»«ia&f*. 

9] ADEl jte-^KWBS* 5 * + >r : -f 9 • 

10 [M«S 10] ADEl »e?-«H8Bs#* + -f * 

■■7;Uh— y-ACl 6 (FERM BP-7 3 6 6) t 

**M#59iBtK<0$MEfett. 
[»«J| 1 1 ] SHUS7 - 1 0 (D^rtifr 1 SKiBiS© 

[s*«s 1 2 ] 1 1 safioae-? ft^^a^* y 

[0 0 0 1 ] 

[»«©R-rStt$B»»] BS<D#>£#5e£> 
D N A 4 tela] ft x. (0 Bffltc £ 0 BUTT S * 

iLLWffi &*ro4* tcmcr £ . 

[0002] 

30 *P5-fexRB. 4<*6i8B«c^»Btt<kp n o©4a«c 

andida maltosa) V\t % *»otfttft5 

aRtur*fMswcMJBsnfcct**f), bss<*<d 

[0 00 3 ] B9tt*SJ&W£< > — ^OcffligJ: 0 km* 
[0 0 0 4 ] a*0BS<D5^ tt>f^^B^ 

t e> , KffiS-CflOJSttefiK: <fc 5»J^M & a#»as 
^ y • h — K*tRC s -C,.©i£^t7k3R 

50 TKttit^ftO^^cfcSWfflftKOffiS^SlS©*^ 



(Dmrntmrntix^z (##it:w 0 1 f k. a 

Nonconvent i ona 1 Yeasts i 
n Biotechnology. A Handboo 
k, Spr inger-Ver lag, Berl in 
(1996) p4 1 1 - 5 8 0), ttc, ^(DW&Z 

coMB^mm (Dmmmxmc tf t>nr * tc ( &m bs 

6 2 -7 4 2 8 7&«L «fBSK6 2 - 7 4 2 8 8 -5f <£ 
$B, »B¥2 - 7 2 8 2 2-Sfft«) . + 1 > 

9 9/0 4 0 1 4) 0 
[0 00 5 ] 

[*W#R&LJ:5 4 0TI,>£»«] &fc*WkZt>C£ 
£%St£g©7&£4t/T»9*JBl>5»^ ^c»Si«* 

&-)X%.W&*MW LX^tc. Lftb, C (D^mMXte 
Bfei^CCfcA^r^S^Iffitt^SS-CtttCi. CCD* 

&&&m$.ti,xw§&Tzm'&om%6tf:*) . 

£M ©it 4 0 r ofyffl *j§m & £ 4 tbs b x mtix 

[0 00 6] ^t>f^'7^F^l0r)?g 

tire* 4 ST. fflftitft4fflc»ft:»f&4Wffl 
K»SttTt>ft^C4*^t:fe>ft£. v 

h — tffc^sssftyi-r 4 c t lex ->x mas n^cc 

HAlfttt, ADE lit£^4H I S 5 
*SC4#lSB$*iTl>£# (Kawa i S. A 
gric. Biol. Chem. . 55:59-65 

( 1 9 9 1 ) ) . tmnvng&Miiss. cnwaw 

[0 0 0 7 ] S6«c. 5>dTAK«cJ:«5BM»s*ifcSE 
H1*© fe 5 -o©p»l jH.£K . ^SfiW © g «8«»#* 
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tv/c. 

[0 00 8 ] jtefc&^/cJ:}^ * + >tw y • vji/ h 
-■fr©g«t*4l/C. ADE lite^^t^^i/y-ji/ 
-^7x-h-7^h7>X7x7-tr (HIS5 

s^u-a (uRA3ite^) «c 4*©ae?-sa«*^tt 

KSSntl^ (##0t:Wo 1 f K. ft Non 
conventional Yeasts in Bi 
otechnology. p4 1 1 -5 80) „ Lib 
10 L. **»3E©iBe-f©*t«aW"SC4«:J:OSBIHJ 

[0009] $ 6«c, t + >f^-7ii/h -tf tetet* 

<DR««4 LTS^b • £W^S4t>5^*£frl/fcS 
[0010] 

-f s #V-;U— $ (EC 
6. 3. 2. 6) £=1- K"T*DNA (ADE 1 «£ 
TO Kittfflt»Wte*DNA4©«H»fflftAOIin 
tc<£6 4 ADE 1 «£**a»©{W*ffK 7f^> 

— ^©^*s^a«fflicc j: 4 a d e 1 *ewew*©c h 

A14fcb«U CHAi^cfcOiWinn^ci 

[0 0 1 1 ] -Tfttot. **«ttADE 1 DNA&rJt4 
©♦BISWfflftfcKJ: 0 . ^MDNAOA D E 1 jt£T 

^^r^tP D N A E^Jr^®^ ZtxtcA DEI aBfi^R 

[0012] $e>,CC<fc0l$O< +^>r * ^ ■ 

40 h -*oa d e 1 ite^aimcsaae^*^ 

^»>Btt# , Jx^f;l/4l/rWflai40*)S3 - 1 K 
D*S/^U-h (WT. 3HB4»§ier^) 43 -t 
Kn + S/^+if ;i- h («T, 3 H H4B§fET4) 4 
©2^1^';x^fJl/ (tlT, P(3HB-co 

-3HH) 4B8sa-rs) ££$ir&i?grr'&s. #>jx 

xf-jUfi^gJRiie^4i> f ^JU-C 0 A b K-5^--fe* 
50 DE lJtfi-?HK*#fci(AL.. CWcjiO. P (3HB 
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-c 0-3HH) ££jgT*C<tOa£ttU ^i£ADE 
[00131 

i fo. Mccf) tcSKsn-r^sr^^ 

D3-f-f £ AH ( Aciculoconidium 
BR) , 7>^PS/:ttf ^1 ( Amb rosiozy 
mal) , T^^nTX^XH ( Arihroasc 
usi), T-rt'+f+tf-f ( Arx i ozyma 
H) , r^atrrfl! ( Ashbyal) . '<7^*tr 
71 ( Bab j e v i al) , ^»^^TI 
(Bens ington i aH) . #M *7X*7Xl 
( Botryoascus I) , #MJ 
( Bo t ry ozymal) . 20 
( Brettanomycesl) , fc'^U^lC 
Bui lerag), t^Unv-^Xl ( Bull 
eromycesl), +t>f^I (Can d i d 
aS) , i/rP^-teXl ( Citeromyces 

H) , £^trx#51 ( Clavispora 

I) . ^V7'b3?#*l( Cryptococcu 
si) . UXYV a n/n/fv ^Al ( C y s t o f 
i lobasidi umS) , r^* 'J <Y -te XJg 

( Debaryomycesl), f^^^lC D 
ekka r al) . f^^P^I ( Dipo 30 
dascopsisl), ?4##Zt>*m ( Dip 
odascusl) . xxx^l ( Een i e 1 1 a 
gg) , x> K^-f r3 7'*fe5H ( Endomycops 
el 1 al) , ( Eremascus 

jg) , xu^-fe^Al ( E r emo t h e c i um 
IS) , i'J^P^f^Al ( Erythroba 
s i d i uml) , 7xP7^^1( Fellom 
y c e si) , 7 J O'^fv ^ Al ( F i 1 o b a 
sidiuml), hv^-feXl ( Ga 1 a c 

t omycesi) , ^*MJ*A1 ( Geotri 40 
chuml) . tMv-^yTvm ( Gu i 1 1 i e 
rmondel 1 alS) . >»-te-7X#7BI ( Ha 
n s en i a s p o r all) . ^>-te*51 ( Han 
senulal), ^-fe^xTl ( Hasegaw 
a e aH) . *JU*-"^>-rlB ( Ho 1 t e r ma 
nnial), *;I/*T*#*JS ( Hormoas 
c u si) . >W7 * k"*7)S ( Hyphopich 
i al) , -fU"? h^>*7l ( I s s a t c h e n 
k i al) , ^ux^l ( Kloeckera 
H) , ^px^T7X^7l ( Kloeckerasp 5C 
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oral), ^JM^PV^-feXl ( Kluyver 
omycesi), 3>K7l( Kondoal). 
^7-f^7l( Kuraishiai), ^^^^ 
*7^-fe7>H( Kur tzmanoniycesi) , o 
-{3X^'Jf-{ ^?Al ( Leucosporidiu 
ml) , U^-f-feXg (Li pomycesl) , a 
T^a^-teXl ( LodderomycesR), 7 
7-fe^7l ( Ma 1 as sez i aJS) . 
S'iM 71 ( Met schn i kowi al) , A y 
*7l ( Mrakial), ^OVif^l ( M 
yxozymal), ^F7-7l< Nadsoni 
al) . 9XTJ1 ( Nakazawaea 

1), ^7F^^7l ( Nematospora 
1) . t^^TKOgataeal)', 
7 s 4 ^Al ( Oo s p o r i d i uml) , A^V U 
>1 ( PachysolenS). 7 7 f3X^7l 
( Phachy t i chosporal) , 7T7-f 
71 ( Phaf f i al) . t**7l ( P i c h i 
al) , n KX^'Jfw^Al ( Rhodospor 
i d i uml) , n K h^^l ( Rhodotoru 
1 al) . "9" v aav-f-feXK (Saccharomy 
c e si) . t9*D7-f3-fXl ( S a c c h a 
romycodesl) . f^uv^^Xl 
( Saccharomycops i si) , 
7l ( S a i t o e 1 1 al) , VtiVf-Tm (S a 
ka gu c h i al) , ( S a t u 

r n o s p o r al) , tf *>JR ( 

Schizoblastosporio nl) . S^/U" 
«^D7^Xl ( Schizosaccharom 
ycesl), ^>^7^t7^^I ( Schwan 
ni omycesi). U W^Xg ( S 

poridiobolusl), ^a#07^XH 
(Sporobolomycesl), X^d^+f^ 
Tl ( Sporopachydermial), * 

r 77**7*1 ( Stephanoascus 
R) , yyvhv-ft^i ( Ster igmat 
omycesi), Xf-y^h^'Jf ( 
Ster igmatospor idi uml) , 

i ;^l (. Symbiotaphr inai) , 
-»^f^7>f-feXl ( Sympodiomyce 
si). i/>^f-ft7>(37'VXl(SyDipodi 
omycopsisl), h;l/^**7l ( Toru 
1 a s p o r a 1) . h 'J3^';i7B ( Trie 
h o s p o r i e 1 1 al) . h^^P>i( T 
r ichosporonl), h'jaV^Xl ( T 
rigonopsisl), y*+*7K ( T s u c 
hiyaeaH).. ^f^^^^K Udeni 
omycesi). 7;bh7^tXl ( Waltom 
ycesl). ^^-astIS ( Wickerha 
m i al) . V 4 *-A5i7l ( Wickerha 
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m i e 1 I aJIR) . 0 a VtJ'i'Xm (W i 1 1 i o p 
s i si) . ( Yamadazyma 

■ ) . +o , )^7B ( Yar r owial) , 
T7sii7,m ( ZygoascusB), f-f^t-;* 
av-f-feX/iC Zygosaccharomyces 
JS) , *f<(dlf)4 Vtv'iszm ( Zygowi l l i 
ops i si) Xttlf -f =ftf 4 ( Zygozym 
al) fti*flCW«*«fflr*C<k^r**. 

[0014] tft6Ba©*-ct, «Sffigr©a»Jg* 

T\ *i*>fw£7I, fa^^rl, ^M<a?^-fe 
*-£©W35#aA,"C;te9 . «««c**J«fflr* *C 

x. * + >T4 mtm* u». 

io o \ b) ttc *%ffl<DA d e i mm<im%.v* 

[0016] *^tcfflC^+ + >r^ ^ • h— If 
©W£# I AM 1 2 2 4 7 tt, JBK^fc/BSffi^ffi 
fiffi* *^WATCC2 8 UOiL/tAmeric 
anType Culture Collection 

(Ma n a s s a s k VA, USA) fobX^X* 
*> 0 tic, +f>f^-7il/Hlf©7f->Ml: 
^^^>*«B*^-*-^S**C*5C H A 1 fttt A 
TCC90625£ l/T±S2<DaH^6A*r* 

[0017] *»^r»6ti/c a d e i rn^Tmm* 

-CCFERM BP- 7 3 6 6©5ft##rSI£SFftS 

[ooi8] tarawa»^iw, dn ACD&mmmm 
[0019] ae^jsaii^, *5aeF-©«iie#ss 

mZXfth. S'J©DNA£lfAT6. fcSUtt. 
©&£2P#£ft££tf&C££^LTt>6o fie^KSi 
©tea, ^<Dfie^*«mRNA^K¥"C#^<tcO. «t 
Sa^#S!RSft&l», *Sl»tt. EfSft/cmRN 
A**:F3E±tefcak HR$hfc«aga«©r5 y»K 

[0 0 2 0] ADE 1 7o*-*-IW<i* 

S F^JiRRJR (EC 6. 3. 
2. B) 43- K-rSfiWSafetftO-S*-^-*!^ 

r -f # • h —f<Dh D E 1 a£?-©Sgi5?U«:G e 
nBank : D00855 tc&gfl ^htfc «3 . R?tJ## 
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1 CCDNAie?'J^L//c 0 

[0 0 2 1 ] ADE 1 DN A8r)t£&J» $£«ffltSftT 

*ftK<fc-*TADE ia^£»«r**DN 
A^ltL^, 

[0 0 2 2 ] ADE lBJR<ttt, 'J ^>;l/7 = J 

4* tf*/-A>— *t?lsStJ)\,tf*V% Y&i$8m (EC 
6. 3. 2. 6) ZmTo 

[0 0 2 3 ] fflW&B+tte* ?fzEBSO»&*±e£S 

* /c tt^ ©— a© d n a * s«r s . 

[0 0 2 4] jtef&aga-te? h£te 4 $£¥?'n-*;-£ 
-DNAK^ ft3g*BWi-r-5ite^*3-K-r-5D 
NA. ^D r S¥^*S-r^^-5^-^-4^ti'DNA 

[0 02 5 ] ae**Rj£tt£tt> itfe?-ccctor»3H 

s*is«rti (ae?«3B*) #f»a©«a »*«*©» 

m®&&mmmmpm&&mx$> s . ssi««3&5?i£B 
ert-cttjKjstt«r*s-r*citCcto*S3tis. ae 
<t tea jgn & a ft it & afcr-iss^ r* * * . 

[0 02 6] PHAite, #»Jb KD+^TJl/^yx- 

h©BgT-&^ 3 -b Ko*5/r^>UflD*a-&o 

[0027] ORF2£te, TxD^tX • * + txfi 

1 0 - 1 0 8 6 8 2 )4. tt^f-f v;bF— tf"C 
30 §m?Z£5t£mtbtcVNA*7jkUXl,>Z> 0 EWS# 
6tt^©i£gE?'J£^U/to 

[0028] ORF3<hti, 7XOtt^ • tttxj 
J^xy j jl/C oAt K^*—b**3- F-f ^aG^ 
(»BB¥1 0-108682) 4, ^ • vfr 

h-*r#63Kr*J:9«:B»H/fcDNAtfl%0'CC»*. 

ie?'J#-^ 7 «C ^ ©ft SBB5»J 4^ U ft:. 
[0 0 2 9 ] WTCC , ADE1 i6«©IBS 

40 [0030] (i) adei ae*BH*»©fai*tt 
ae-T«ai»ffwcH adei »xa^io«c 

r*^ 0 afe7-»«©*ffitt«<7©*ffi*s$R$snrii 

HWiB»*«cJ:saeflR«W«B*l/«r> (Nickol 
off J . A . S Methods in Molec 
ular Biology, 47:291-302 (1 
995) .Humana Press I n c . . T 
o t o wa ( N J ) ) „ *mm&&7L<D$*X . 
50 »L<cUJK«tt*SK?f-C#. ^©fe*. ffl^x.f*4m0 
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KBR«ft (one-step gene disru 
p t i o n) ##IJSIA>. 

[0 0 3 1 ] iaBiK»ffiCCttffl-rSADE 1 DNAK 
M"tt. «feT-rt«K)«»DNAftl»*b. 
S4ggp» * HSfflg L /dfc(D D N A K tttfffl I » 6 ft & . 
C©DNA»rit«:ffiH"ra^:«)«:«. Witt. PCR& 

RtcJr^WDtBOilljiirSCCcfcorBllrtS. ADE 
1 DNAW>t©R«IOtHHtt««fitt. lOSSfcLh* 10 

ntfj:<, »*o<tt2oo*aeu:. cto»*u<« 
3ooi£S«±r&&. *fc % wi*h*ft©troatt 

[0 03 2 } Bfc*T*»#DNAW: t &fc£KJ:»3ADE 

ogiSSfflJStcAOADE lB*ffitt#@«ly&t>fiS© 
DNAr&£„ C©i9«fc«»DNAfl[)ll»*»«cBS 
#*U<tt5 0ttSfeLL J:9*?£0<tel 

[0 0 3 3 ]*SWTtt, «5 5 3 b pOADE IB* 
ta-F-f *DNARW-*l»*l/, 5' §J6 30 bpD 
NAK^i3' SJ40 0bp©DNAKjt^riSr*L/cSS 
8^DNA»/c(@l). |»*0/cSWJ«ADE 1 

iH»aR«)ft8o«*c*fca. */c 5* finals' 

(|JCDDNA»rK-t7n(DADE 1 ±<DtB0ttttffiD 
N A <t & 1 0 0 %T$>2>* *^tffll«OTDNA 
Br>tOtt[»iS^J«:ia^J#-* 2 KtR Ufc. 

[0034] *J6BH©ffl^teDNABrJt©IHRtt, pU 
C 1 1 9 - A D E 1 (KawaiS. 9> Agric. 30 
Biol. Chem. . 55:59-65 (199 

1 ) ) fcffl^-Cfifo/t. T ftfr^. 77^ $ FpUCI 

1 9 -ade i v&®$zmntc*mwzmkb, z 
tlx*)??**. k coi'v* % 

wwhbw-c a d e i m&*<Dffimm£* ( a d e i m 

[0 0 3 5 ] »areDNA«rfttf<^*-ttaStt*ll 40 
WAttJMl 0 9^DH5 afcWAU WMMi 

S©^^5 K^aiSSSTS (Sambrookf 

Molecular cloning:A Lab 
oratory Manual. Second Edi 
t i on l. 42 - 1. 47. Cold Sprin 
g Harbor Laboratory Press 
( 1 9 8 9)). C<D^t 

-c^-ctOADE lffi*«:SWBI§H40**aJ»«:a 50 
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mthmmtij^o *«9irtt. »«sa 1 it 

WKU DNA«rJt*fl»l-rsCia:<«#rtK:*Ar 
ScitcJ:»D*ll3IWftfti«:a:orADE lil{£^£$ 

Sit* £c<t#rt/c 0 

[ 0 0 3 6 ] * * >r 4 $ • v;U h -^©^WEiftffiCc 
«. ^PF^H ftKUf-^AjS (Takag i 
M. J BacterioL 1 6 7:5 5 1 - 
5 ( 1 9 8 6)). SSv'^t'Xffi (Kasuske , 
A. 5F Yeast 8:691-697 (199 
2) ) tmhtVC^W. *»M-Ctt««^^^Xffi*ffl 

BTXtt (San D i e g o. CA 
USA) Sf<DELECTRO CELL MANIP 
ULATOR 6 0 0 HiB I 0 

MEDICAL CORPORATION CO. LT 
D (Tokyo Japan) S?E>BM6 2 0 0 (2 m 
m gap blue cap) ^flfHtfc. HM^l'^ 

ADE lKW»-fex^y-i>yrs. 

[0037] ^jM^ft-fe'RS'rsai^©*** 5 ^*^ 

*VCl»6# % *©55^***>ififfi (Sn ow 
R. Nature 211:206-207 (196 
6) ) iPWih&*ffi*Hffl'r*C4^'C#5. *ffi 

W*JC*>JESflFJr**t#it6ft*. 
0"CrW^W«:^S-r^>c<b«:i:0. H*»*ffifeBtc 

o. 3 0^r2BPJ"gg£«-rs<!:. «&3P--**f» 

6ft<E> 0 

[0 0 3 8 ] »6ti/c*e=30^-*>6, PCRS^y 
? ^tMfWW^y y^-tf-2/9>tt (Samb r 

o o k^JIL Molecular cloning:A 
Laboratory Manual. Second 
Edition 9.3 1-9. 57. Co 1 d S 

pring Harbor LaboratoryPr 

e s s ( 1 9 8 9) ) CCcfcO^^CCite^^iliS-r 

&c<h^r#&. pcRftm a d e i ae^oMsa 

ivt t »^tt"CttE»<c^:*S©DNA^O FtfffeUS 
ft£#. K^r»X3teS^cfiB5iJ»/cWSl^<> F# 
$tB£ft£o tifflttt, ttl kbp©DNA^>F*« 

^m^ft/c ae-w*ftt©«ifi#DNA4 



» 
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[0 0 3 9 ] Km^iWEBrifc^tctt.. *v 5 v * 

UT0?»^*lKDftfe*DNA€:WKO. »3&»JRIBR 

fc. 7#a-*yrt^6DNA£:Mo>M±lt&b£ 
0, K«*fl!)y^A±CC«lort»ai#A6h*ADE 
litef-0*JRB*Hpa INde I ^JK D N A KJt 2 
70bp^Gene I inage^^'J^^' ^fctJ+ ? F 

•CCtS-5r«*»feKSIrDNA^>K«:tttBU/c. tt 
ffl/O K*W£tt ( I AM 1 2 2 4 7 ) ©fcOiifcKl/ 
/c 0 2tt^38S©WBT^rSr. A D E 1 it 

e^rtsptps sob pa#js< tt-ori^ci^wBr 

[0 04 0 ] »6ti/cADE ADE 

[0 04 1 ] f#6ft/tADE lit^fi^*©l#** 
+ * • -7;Uh— tfAC 1 6 tfitZLtc, 
( 2 ) A D E 1 <fc SSffite^S : # 

tt«M£**5M3l*ac£#r**. All 

3»r*ateae>, ade ianM**ffli»-cc(oj:5ft»a 
[0042] « at* sraaite^tteccRsuttii 

W*«. S»JbWffltt4*ft<0lti6Wtly'r, WO 
9 9/0 4 0 l 4{c^Basnri>s«fc^tc, 4t>f^ 

y . h -lttcim#**©P 4 5 OBSfi&F-^rzSA 

-te'iteT'. Ts^-Hfite^^Atcis. s«&sa 

[0 04 3 ] + >r • vjU h --fr 

&»a*#BRSh*Blirc. -»a K>OBR©Sti 

>r -f # • v;Uh-lfrtto^5/>3 K>OCUG* s -fe 
'J >C££]lR$ft£fctf> (Ohama T. f, Nuc I 
eic Acid Res., 21:40394045 
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( 1 9 9 3)), AJJ§®Eftfc 1 a c Zitfi^tf. rStt 
t»o|3*7d' hS'f— tfCCBIRShftl* (Sugiy 
ama H. ^, Yeast 1 1:43 -5 2 ( 1 9 
95)). C©<fc5Kg«ia£^*«E3tf*iB£tt 

■WiJ<S:l/'CCi-f^>3F>©*fflftrtltfAC» 

3 KXDKUktt. 0lit(fWo 1 f K. Hi Nonco 
n vent i ona 1 Yeasts in Biot 
echno 1 ogy. tf^OM auersberger 
S . Candida maltbsa p52 

4-527 l/"CfT*«IHr». 
[ 0 044 ] '^yxX^^SECCM^'f'SjSeT'iL/r 

r&fttf£CD£^S{^r&m>o TSBH5SSitt#»; 
xXr^P (3HB-co-3HH) (Dffi&tt^LX 
20 XRCfYt3«»"C*0. ^ft^ft3HB£3HH 

[0045] 

WiLtf. »Pa¥ 1 0 - 1 0 8 6 8. 2^fi»CCffi*g3tiT 

' xy-OU-CoA* (R) -3-tFP + ^7^-C 
oAtcSBftTS (RJWWIBi^^-CoAtF? 
^t'(Fukui T. FEMS Microb 
40 iology Letters. 170:69-75 
( 1 99 9) , ftmW-l 0 - 1 0 86 8 2^58) *\ 
T*te^;U-C o A£~l:fbl/T3 -t KP*i/^*y^ 
-CoA^ffiniS^ • NADHS^tt 

bF^^-tief (Peoples OPf, J. B 
i o 1 . Chem. 264: 15298-15303 
( 1 9 8 9) ) fttfMIWf 6*15. Ch6<Dflt£W* 

»A«©£S#£tr^Tfc^t>©<fcT 



(8) 
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[0 04 6] ^r^rxp^t^ ■ ^tt'x43fe(D 
#gx*?-;Ufi£B*<tx>'*01/-C o At * — Hf 

1 0 - 1 0 8 6 8 2 Fukui T. 
? t FEMS Microbiology Lette 

rs, 170:69-75 (1999) £ffll>/t. 

fi£B* <t x -OU - C o A fc — te'O^fiKDN 
AE5U*, *tt*ftBW*©EM«* 6 <h 7 &Cth 0/t o 

[0 04 7 ] eetcte^^ae?-»5g^'b » M*, sft 
feBf-os' WJiUc^P*-*-. 5' ±«E«tSte{b 
E?'J ( U A S ) a£<D D N AS5»J©i»B. ^igafc^O 20 

NAi3^J©»feOTfps-r*. cft6©DNAE5U«£ 

KB«rttfiBT 5E?«-C*>ft«£<D<i: 9 teEM-Cfcflffl 
[0 04 8 ] ^n*-*-«cttimtWtcWi*lT9fc© 

^■7;l/h-t<DALK 1 
^5^^-. (GenBank D004 8 1 ) (T 30 
akagi M. Agr ic. Biol. Che 
m. , 5 : 22 1 7-2 2 26 ( 1 9 89) ) £*<Jffl-f 

[0049] #»w©*mEift«:fflt>6nsae : F»* 

Etc BS cc to c > r @ m oJffc & 

■ct>st>. Bsccto^re^s?ir*^^^-tt. a 

T* + >r * # • h-^*CCtoliTS»iSSIoJfi8^P 
UTU 1 £ffllr>£t t3Wt?*4 (M. Ohkuma. e 
t al J. Biol. Chem. , vol. 27 
3, 3 9 4 8-39 5 3 ( 1 9 9 8) ) . 
[0 05 0]#JWW O R F 2 JkJfO R F 3 (O^ ft 
*ft5* kMC^^^fA V- v;Uh-tf4)A 1 k 1 jB 
efO^Dt-^-ALKlp (E5U#98K 
*-*-ALKlt (EW#»9) *jB*0fc. 

[0 0 5 1 ] ^D^-^-toi^^-s^-^-iflffi so 
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Ba^J«E^J*-* i o a> 6E5U*-^ i 3 cc^-r o p c r <o 

[0 0 5 2 ] 7a*- *-«5H*e?HH» 8 «r»gtt: O 
rS?J»# 1 0 iE5»JS^ 1 1 *ffl^"C, 5 ' S 
all. 3* 5HWNde I OALK 1 p*fflH"rac 

bxti&mm 2tmmm 3*m>x. 5* ^asa* 

Hindi I I t 3' £HttfE c oRVOALK 1 t £ 
(t$l?2>C±W-C*h, ^**-tC«pUTU 1 i^t 
• vjUh — ?f<DAde iafc?*ffllr»t\ 

* - affi-? * ^ ^ hrr~ otc<&*- 

pUTA 1 ittffl-rsct^-c**. pUCNT (WO 

9 4/0 3 6 1 3 OClBiS) (DP v u I l.Ndel^ 
HCCALK 1 t *I§£U ^/cpUCNTOH i nd I 
I I. S s p ItM KCALK 1 t£*££UTpUAL 

i*at»-r-5c<fc3&«-c#a. ^cpual icoNde 

I , Ps t I1M h«CORF2*iS£U 7'?* 5 Kp 
UAL-ORF2*:fl*STSC<k#r#a. pU 
AL l«:*»t4i*IC«»fSpUCNT-ALKl 
tCDNde K Hindi I It-T htCORF 3£*§£ 
L/, S6KALK1 p^Je^-r^Ci-C, pUAL-0 

[0 0 5 3 ]o^CC, ^7X5FpUAL-0RF2* 
6EcoT22 I*JBl»T. O R F 2 <k i <> «C±S6CC * 

OftU pUTAKDPs t I tf-f hOCj£-&U PUT 
A-ORF2««Cim^ B pUA 
L-ORF 3^6 S a 1 I ^ffl^tORF 3 1 1 fc«:± 

^C^]^fflO, pUTA-ORF 2CDS a 1 1 htC 

FpUTA-ORF23 (H2±) * 

[0 0 5 4] HJ5li©}BKE»ffi*ffl^ 
raeT-S^-by h*^WK»0. pUTA-ORF 
' 2 3 f >f -f ^ ■ vjl. h-tAC 1 6 (OR 
F2 3) tt«:ffiH-rSCi*«-C#S. 

[oo55i# i^f-^AfiSJcBB^-rsae* 

hr»flWEftSft^B«*«***SCi«:J:S#'; 

en*cfflc»aft*aiii/"Ctt- B«**«fc-c#*fe©'c 
«S3&i»isat*s»^«:tt, 3SB*»z»«m«:astti , rft 
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x x r ;u * uiR-Th . 
[0 0 5 6 ] KMiltli^^-x, ^U-fe»J>. 

BL r£>K> 5^y>IL tl/>f>i, ^';U^^> io 

-rnnniAii. **t»ttcti6iii*ii©x^f-;u^* 

[0 0 5 7] a«HiLr« % m«7>*x7, fi<b 20 

7>*x^a. atKT>*x^A/ y>K7>*x»^A 
8*—*';$ a, y^sarr^y^A, «j>g|7^*s/ 

•}A, «8»v^*s/$a, tttt* h y$Att£jWW/6 

ft*. 

[0 05 8 ] ^(DfcvmWmMt L/T«7 5 >>BgS, 

7^x>, xi/^>, 7*d 

>B12, t'^^> k i3?>87 5F, ^Ohr> 30 
[0 0 5 9 ] ^Ux^r^@li*^6<D(Hltoi^<^ 

ftti>*. *»wccfc^rtt, Will *<d 

^dp *;U A^©W««»J*ffl^r * »; x^ r 

s-e*. tt»o^c*'»jx^^ji/«:aia^>a*c^a«:j:^ 

[0 0 6 0 ] » ^n/c^'jxxf^^t 

^^D7^77 E cc J: o if 5 c 

[0 0 6 1 ] JjlT. «W»«c J: 0 $ JLftlft 

[0 0 6 2 ] 50 
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[0 0 6 3 ] (£tfcH/£) 

LBigtfft: 10g/LHJ7>> ( 5g/LSSxt 
X. 5g/Lft& LB7'b- h<E>*§£te. 

YPD*gifi: 10g/Liix + X 4 20g/L^'J^ 
2 0g/L^n-7, YPD^'U- hCDii^ 
tt. «3S*2 0 */LtefcSJ:5tcJfl];t*. 7rx>^ 
«YPD*Sift©»£M:* 7f : x>£0. 1 g/Lfln* 
S. 

YM*St6 : 3 g/Liix^^ N 3g/Lv;Uhx* 
X, 5g/L^* h^7'h>, 10g/L^3^ fl 
SD£tt:6. 7g/L7 5/I^-^MhDi/ 
x>-<-X (YNB) t 2 0g/L^-X ( 7 xx 
>#«Sift ®»&tt 7fx>^2 4mg/LaSJ0f5. 

X.<£>. 

M*Stft:0. Sg/LM^n^AO. 1 g/Lt 
tt % 0. 4mg/Lf7i>. 0. 4mg/Lb , «;F + 
0. 4mg/L^>Ff>W^A > 2mg 
/L-f-zVF-JW 0. 0 0 2mer/Lfcr*?->, 0. 
OSmg/LSibi*. 0. 0 7ms/LKKEia. 0. 
Olmg/L*^ 0. OlmgM, 0. 0 1m 

ga^b^u^A. 87. 5mff/Ly>»2***y 

•5A, 12. 5mff/Ly>Sl*3R2*y*A, 0. 

1 g/Lttto^-jA, 2 0g/L^3-^. KB! 
7>^x^A#fMSiCDii^i 4 lg/LI»7^ 
xtfA^ftl*.*. «7>^x^AM7fx>MM 

MigifcK 1 g/L<DJS&7>*x£A<i 

2 4mg/L<D7rx>£flDx.£ 0 
^'Jx^f;H^«i:6. 7 g/LYN B, lOg 
/L^S^KCcgaRiBiiU-C, n-7Jl/# 

ttHt£2 o g/Laaip-r*. 

[0 0 6 4 ] »S©iKtPSS«. 5 0 m 1 HKI, 5 0 
0 m 7^3*51^*2 LigP77Xa»t 

*To/c. 5 0mlB8toa^3 0 0 rpm, 5 0 0m 

Hgd^XriODJi^l 0 0-1 1 0 r pm, 2 L*SP 
77^3©*§90-l 0 0 r pmtli^lUc, 

[0 0 6 5 ] (fWSif^S) MHtXfeati. 
-<&S»TajgtSgfett> *^ttSambrookS 
11. Molecular cloning:A Lab 
oratory Manual. Second Edi 
t i on, Cold Spring Harbor L 
aboratory Press (1989) tCfBtS^ 

[0 0 6 6 ] *»IB©IBStC4(S^r, £>rW£(D* ? 



(10) 
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[0 06 7 ] (jaSWl) ««ffiDNA0ft« ' 
A D E 1 Jtffi?**t>*ll«flB^ £ * - P U C 119- 
ADE1 (KawaiS. Agric. Biol. 
Ch em. . 5 5:5 9- 6 5 ( 1 9 9 1 )) (4. 6 
4k bp) £Mun I, Hpa I TtyMk, TAKAR 
A Blunting Kit (5SI iittS!) *m^X 
W»ftJ6»*tr^. WMMffltt? o/c#9JDNA* 1 

%7^o-x-caaa«tto. ^^^-wade imi^ 

-fK§J(4. 19kbp) iMunl/HpalM 10 

(55 0 bp) £#g|T£o ^**-RtfADE 1 PI 
1M- KiJ^T^'n-^^J:^ EASYTRAP (SB 
j&ttS) Srfli^TigjKU TAKARA L i g a t i 
on Kit Ve r 2 (SffljStHS) *ffl^tADE 

;UD H 5 a (SflSSitS) 1 0 0 a 1 K5 KJKT©*« 

£»*as*!i«ijn;t i B$raig»J§*& l b ? u- h 

ttb 3 7 # C-C1 IBS*"*-*. tti^Ofc:3P--*:Sffl& 
f#0, «^<fc9LB«»T««U. iS»»ft<t0^^ 20 
X> KDNA€rffllBLfc. 87 7^5 KfcWJKBJRS a 
1 ITttKU 7tfu-7,y>im^W}X 1 . 03 kb 

U Mo 1 ecu I a r c 1 o n i n g : A Lab 
oratory Manual, Second Edi 
tion 1.42-1. 47, Cold Sprin 
g Harbor Laboratory Press 

( 1 9 8 9) tcft^XOUtetsV AfcJ:5ffl»4>&"CB[ 
^£*-£*gfc:$IS?L,/c. *l/C, E««»ffi*tf^ 30 
tctb. R«ffiADE 1 DNA^Sa 1 It^OfflUc, 
£DNA«r5mg/m 1©*&«CCH»U WOfcBO 
fc D N A tt*f» »© * * jtC^-ffi* tc fflWc. 

[0 06 8 ] (JUSW2) iiiS^KttllR 
*t>f^-^h-1fIAMl 2 24 7ft£YM*g 
tt 1 0m 1 CCtlSU 1 #fiJ*S*Ufc. 1 
ral^lOOml OYMiStte (5 0 0ml SP^^X 

*lM7Jl>tf h-JU5 0 0/z 1 KBfflU MDNA 

ioo/i? *flp^»*>tca#u/c. 40 

[0 06 9 ] *fi?-*Att«»^^ffitt:J:0t7o/c. 
iBe**A*BB«BTXttll(OELECTRO CE L 
L MANIPULATOR 6 00tBl»fc. 
^HJBIO MEDICAL CORPORATIO 
N CO. LTDS!©BM6 2 0 Ofeffl^fc. SSSOrt: 
3>fr> hlfflJS/DNAigfiEt 100/il 

gI4 0/iF t WKm2 4 6 o hm, «E 1 . 9KV<D 

hfclMVJt>t:h-Jl/£l m lftl*.. 50 
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u sa-cifiFiHttaofc. ymsjii oom 
[0070] (WMK3) w»**©^^y-->y 

150ml (5 0 0m UgP7?X=0 fctt«U lift 
ggUc. ttl»-C«KT> j e- , JA**M«»l 0 0m 

iccshbu 6 8^3 o'cnssufc. c©Js*«ic^ 

^x**> (^yvttSJ) S>3mg/m 1 x£y-;Ur§ 
«*»«*10tfg/mlitt*J:9«c»liDU. 1**IB 
£#L/c. *--f^*?>*SJM*Wi*"C2ia*»U, 
5 0ml©i«*«:|l|»Hil/fe. C(Dli^YPD7' 

U-hfc&SOfc. 3 0 # CT2 BIB^U- h£*g#L/c 
5. *fe=iOi-*S2 4<ffi#e><l/c. tft^CDftte 

[0 0 7 1 ] (Hft«4) PCRSECc«t5JB#r 

o ~-*>6<D&gtt*tf) 1 £ y y 
iPCRffiffl^Ttfo/c. f#6ft/c#fe=>a~--£YP 
D*S»-C£#U Cft<fc9&fe&DNA£&fe#ttaj* 

/c 0 COft&ftDNAtfflO-C , ADElilfiM)B 
ffiOiy'vJ-?- (iS?'J#^ 3 RCffi^JS^ 4 ) «rffll»-C 
PCR£fro/c 0 PCRtePe r k i n Elmer 
Am p 1 i t a q kit ^fflC^rtf ofc. 
(iBiometr a*±$JTR IO-Thermoblo 
ck™»/c. 9 4°C1#, 5 0'C13\ 7 0*C3# 
41 tr-Y^Ui LT 3 QlM9M7-otc m mOMXit 
1. SkbODNAjWWISti, «£*««H*rttl. 
Okb«tJS<ttofcDNA#iMBSti*. PCRSJfc* 
*l%7#P-xy^«^tt*frl^ 1. Okbp 
©DNABf>M>*tH*fTofc. *©te«2 4»*3»© 
ADElI^K^^tfcO, KS3ftTlr>*£* 
03K3#*2ft<DPCR'<*->«:7SU 

/Co 

[0 07 2] (HliW5) *V5 vfV'V^nJ'fVtt 

cn6 3*CD«£6(*DNA«:*&W«iffi+?p h©i?*> 

fe(*DNA5 ug1*o4 3aSIOj&ffi. DraL Dr 
a + NdeL Ndel rttlK^O. 8%7#U-*y 
^"Cla^i^Kj^^f o/Co Molecular clon 
i n g : A Laboratory Manual, S 
econd Edition 9. 3 l — 9 . 57, C 
oldSpring Harbor Laborato 
ry Press (1989) CCt^T$'A'*&'W# 
>KN + 7^^*- (T7i/ + Aa8) tClHAh7>^ 
7 *if>^ov KttHlffl^n-^J, ADE 

1 a&?-rt©iS^Jr*SH p alNdelK^ (270 
bp) ^Gene I mage7<'J>^ tfcffi* ? h 
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A'O KtttfflOfc. tefcH'O K*»£<* I AM 1 2 2 
4 7CD4>©£ttf£Ut£C^ 2ft#ADElif£^ft 
8K>55 0 bp»*«<4'or*i0 (04) . &fe#± 
OA D E HliE-M)ll«*«Br*te. H5.fclMf>^ 
Y^ r ;^^-tf-^3>CcJ: 0W6*>tctt-p/c. ADE 1 

fcADEl ite^ifiCDWJRBXiftia^O/c. 5 5 3 
bpsteMunl-Hpa I IBO^feLfc»»*5%br 
*S. p r o b e ttlflf WW ^ U ^t'-i/ 3 >tcffl 
^/cSU»DNA*7n0r*^. B4CCtS0/cJ:3«:. C 
<D7* P - 7£ J8l,»fc»^ D N A ©TfflWcE 0 fc 

fig(DfiS#WBS*ifc. f?£t*I AMI 2 24 7T 
tt. C©flK:5 5 3 b p s to*/cffi#fltK3*ifc. 
[0 07 3 ] C©J:5K:0TS€>tifcADE 1 itfi^K 
1 + -f H — *A C 1 6 <b#£ 

bit. 

[0074] ad ei &&FWg&<Dtm 

mm 

jte-T««AC 1 6 tt(D$t±igi& (7f^> (10 0m 
g/L) RtffcX*5» ( 1 OOmg/L) SWYPD 
gtt) "CO»?ifiB«: I AM 1 2 2 4 7^0'CHA 1 t 
ttMbtc. B«4YPD^t6l 0 m 1 tcffiaU 1 8jyg 
1 1 0 m 1 tcttfiLfc. — ffiBSB Ct K 

OD6 0 OnmfciWJELfc. ^©fiSAC 1 6»MH 

&%<D8 3%£VbMmVUfrr>tc. -lis CHA1 
ttACl BI*£H3©«ff*Ti«l0fcJ&* i AC16tt 
©##6BSIH¥*>->fc (06) . C0«fc5K:. AC 16 
ft©^cHA lttiOSE^ift-COltHlffis&sanr^ 

[0 07 5 ] (HJ60I7 ) A D E 1 S£^K«8*<DttlS 

«£^»#<D&frrAC 1 6»©ttB»{fcttlft**lf 
£1*1 AMI 2 24 7RO f CHAl1*±tt;«Ofc. 

RtfK*8U 4<Dn-TJU*/> 
■C*5f h^f s *>*fflt»fc- tt2«*JBftIt/teYNB 
£ife5 0ml (5 0 0m 1 H]77Xa) tcffigb 1 % 
C^S^fHlS^ttilCC 1 0%IML, -SBS 
raC£teOD6 0 0 nm£«fiEl/fc. *<D*S*. 
«t/^-Att*Ctt, 4iIBtf#UcAC 1 B#ttW£(*J:9 
1 5 KglStfctfePSS***. C H A 1 ttJ: «3 4{g?Igi^ 
l>ttISMfc1l8 <3 2l$IHTtt6«) Sr^tl^CtJW 
t>fr^tc 0 TYvTttXD^iSte. CHA 1 tettll§J:9 
iS^WBfiB** Uc#, »£»©5 5%. AC16f|(D 
8 0%T*^>/c. C<D«fc5tt:, ADElBMttttCHA 

lttctottBatfrji/^vwfci&ft^ftnri^. 0 7 
[0 0 7 6 ] (xtkiN8) #yx*f^aEKH*rs 
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^X^ft'x^i^PHAl^ffi, (SfiKUI 
8©[(i|gHJj©iy^CoAH/7-"C*5 (R) - 
3-fc Fn+S'TVJWCoAtcKStt"* (R) iWSSW 
i/^l/CoAt F7^- *fe*(T. Fukui, et 
al F E MS Microbiology Lett 
ers. vol. 170, 69-75 ( 1 9 9 9 ))© 

[0 07 7 ] tt«EM©RttfcSfc-jT, * + >*wi' 
. vjl/h-- IttJCTGa K>*o-f5/>"CW&< -fe'/> 
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<i2o> se^i&m 

<130> TKS-43 60 
<L60> 13 
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23 24 
<210> 1 
<2ll> 1820 
<212> om 

<213> Candida maltosa 

<220> 

<22l> CDS 

<222> 538.. 1413 

<223> Adel 

<400> 1 

qatccccttc ttcaaacctt taaatqacat tptttcqttt ctctatgttt qqtatcqqtt 60 
cttcttcttc ttcaaaaaaa aqqqqqqcac tattcaaaaa aaaatattat aacaqtatqa 120 
tttttttccc tctcccqtcq attqaqqttt tttttttctc tttcqtcttq qtcttttqct 180 
tttcactcca aaaatqqaaa cacqcqcqqc tcaactcqaa atccqtqatc aaaaaaataa 240 
aqqctqtqaq tttcqaqcca ataattatqa attaqtqqta ttttttttaa aqataaataa 300 
tcaaqaatcq cattaqqqaq acqaatatqc qttattcaaa taaaaaqaca attcttttaq 360 
qqtaqcattt cccttcaaqt tcatcccaca tqtacattaa tqtcaatqat qtcqcaqaaq 420 
ttaaattaqc aqaaqaaaaa aaaaatqtqa attactccqa qtcaactctt ctttctcttc 480 
ttctttttct tctttatcac cataatcacc accaccacca ccaccaccaq ctcccaqatq 540 
acttcaacta acttaqaaqq aactttccca ttqattqcca aaqqtaaaqt caqaqatatt 600 
taccaaqttq acqacaacac tcttttattc qttqctactq ataqaatttc cqcatacqat 660 
qtqattatqt ctaatqqtat cccaaataaa qqtaaaatct taaccaaatt qtctqaattc 720 
tqqtttqatt tcttqccaat tqaaaaccat ttaatcaaaq qaqacatttt ccaaaaatat 780 
cctcaactaq aaccatataq aaaccaattq qaaqqcaqat ccttacttqt taqaaaattq 840 
aaattqatcc ctcttqaaqt tattqttaqa qqttacatca ccqqttccqq ctqqaaaqaa 900 
taccaaaaat ctaaaaccqt ccacqqtatt cctattqqtq atqtqqttqa atcacaacaa 960 
atcactccta tcttcacccc atccactaaa qcaqaacaaq qtqaacatqa tqaaaatatc 1020 
accaaaqaac aaqctqacaa qattqttqqa aaaqaattat qtqataqaat tqaaaaaatt 1080 
qctattqatt tqtacaccaa aqccaqaqat tacqctqcca ctaaaqqaat tattatcqct 1140 
qatactaaat ttqaatttqq tttaqatqqt qacaacatcq ttcttqttqa cqaaqtttta 1200 
actccaqatt cttccaqatt ctqqaatqct qctaaatacq aaqttqqtaa atctcaaqac 1260 
tcttacqata aacaattttt qaqaqattqq ttaacttcta atqqtqttqc tqqtaaaqat 1320 
qqtqttqcta tqcctqaaqa cattqtcact qaaaccaaqa qcaaatacqt tqaaqcttac 1380 
qaaaatttaa ctqqtqacaa atqqcaaqaa taaattaaqq atatctatta ttaaaqcttt 1440 
ctatttatcc caaactttcq taqtattttc tqacatqttc aqatqttttt actttatctt 1500 
tcctqaaatt tttqatttct aaccqactct tqcatqtaqc tcttqataat qcaacatatq 1560 
cttqaccatt aqcaaaactt ctacctaaat ctattttqac tctqtccaaa qtttqacctt 1620 
qaqctttqtq qatcqacatc qcccacqaca aqatcatttq qtttqttttt atqqtqqqtt 1680 
attqqcactt qqtqcaactq atqqtttaac tttqqaaqaq qctaaqaaat tqaaqacttq 1740 
qaatqaaqaa cqtqcatctq atttcaaatt qqqtqaaqaa ttqacttata cttqttataa 1800 
aatqtatcat qatqttqatc 1820 
<210> 2 
<210> 1032 
<212> DNA, 

<213> Candida maltosa 
<400> 2 

attataacaq tatqattttt ttccctctcc cqtcqattqa qqtttttttt ttctctttcq 60 
tcttqqtctt ttqcttttca ctccaaaaat qqaaacacqc qcqqctcaac tcqaaatccq 120 
tqatcaaaaa aataaaqqct qtqaqtttcq aqccaataat tatqaattaq tqqtattttt 180 
tttaaaqata aataatcaaq aatcqcatta qqqaqacqaa tatqcqttat tcaaataaaa 240 
aqacaattct tttaqqqtaq catttccctt caaqttcatc ccacatqtac attaatqtca 300 
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25 26 
atqatqtcqc aqaaqttaaa ttaqcaqaag aaaaaaaaaa tqtqaattac tccqaqtcaa 360 
ctcttctttc tcttcttctt tttcttcttt atcaccataa tcaccaccac caccaccacc 420 
accaqctccc aqatqacttc aactaactta qaaqqaactt tcccattqat tqccaaaqqt 480 
aaaqtcaqaq atatttacca aqttqacqac aacactcttt tattcqttqc tactqataqa 540 
atttccqcat acqatqtqat tatqtctaat qqtatcccaa ataaaqqtaa aatcttaacc 600 
aaattqtctq aattctqqtt tqatttcttq ccaattaact tctaatqqtq ttqctqqtaa 660 
aqatqqtqtt qctatqcctq aaqacattqt cactqaaacc aaqaqcaaat acqttqaaqc 720 
ttacqaaaat ttaactqqtq acaaatqqca aqaataaatt aaqqatatct attattaaaq 780 
ctttctattt atcccaaact ttcqtaqtat tttctqacat qttcaqatqt ttttacttta 840 
tctttcctqa aatttttqat ttctaaccqa ctcttqcatq taqctcttqa taatqcaaca 900 
tatqcttqac cattaqcaaa acttctacct aaatctattt tqactctqtc caaaqtttqa 960 
ccttqaqctt tqtqqatcqa catcqcccac qacaaqatca tttqqtttqt ttttatqqtq 1020 
qqttattqqc ac 1032 
<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 3 

taacaqtatq atttttttcc ctct 24 
<210> 4 
<2U> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 4 

aacaaaccaa atqatcttqt cqtq 24 
<210> 5 
<211> 264 
<212> DNA 

<213> Candida maltosa 

<22Q> 
<221> CDS 
<223> probe 
<400> 5 

aacttctaat qqtqttqctq qtaaaqatqq tqttqctatq cctqaaqaca ttqtcactqa 
aaccaaqaqc aaatacqttq aaqcttacqa aaatttaact qqtqacaaat qqcaaqaata 
aattaaqqat atctattatt aaaqctttct atttatccca aactttcqta qtattttctq 
acatqttcaq atqtttttac tttatctttc ctqaaatttt tqatttctaa ccqactcttq 
catqtaqctc ttqataatqc aaca 
<210> 6 
<211> 1785 
<212> DNA 

<213> Artificial Sequence 
<220> 
<221> CDS 
<222> 1. .1785 



60 
120 
180 
240 
264 
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<223> ORF2 
<400> 6 

atq tct caa cca tct tat qqt cca ttq ttc qaa qct ttq qct cat tac 48 
aat qat aaa ttq ttq qct atq qct aaa qct caa acc qaa aqa act qct 96 
caa qcc ttq ttq caa act aac ttq qat qat ttq qqt caa qtt ttq qaa 144 
caa qqt tct caa caa cca tqq caa ttq att caa qct caa atq aat tqq 152 
tqq caa qat caa tta aaa ttq atq caa cac act ttq tta aaa tct qct 240 
qqt caa cca tct qaa cca qtt att act cca qaa aqa tct qat aqa aqa 288 
ttt aaa qct qaa qct tqq tct qaa caa cca att tat qat tac tta aaa 336 
caa tec tat ttq tta act qct aqa cat ttq ttq qct tct qtt qat qct 384 
ttq qaa qqt qtc cca caa aaa tct aqa qaa aqa ttq aqa ttc ttt act 432 
aqa caa tac qtc aac qct atq qct cca tct aat ttc ttq qct act aac 480 
cca qaa ttq tta aaa ttq act ttq qaa tec qat qqt caa aat ttq qtt 528 
aqa qqt ttq qct tta ttq qct qaa qat ttq qaa aqa tct qct qat caa 576 
tta aac att aqa ttq act qat qaa tec qct ttt qaa tta qqt aqa qat 624 
ttq qct ttq act cca qqt aqa qtt qtt caa aqa act qaa tta tat qaa 672 
tta att caa tac tct cca act act qaa acc qtt qqt aaa acc cca qtt 720 
ttq ate qtt cca cca ttc att aat aaa tat tac att atq qat atq aqa 768 
cca caa aac tec ttq qtc qct tqq ttq qtc qct caa qqt caa acc qtt 816 
ttc atq att tec tqq aqa aac cca qqt qtt qct caa qct caa att qat 864 
tta qat qat tat qtt qtt qat qqt qtc att qct qct ttq qat qqt qtt 912 
qaa qcc qct act qqt qaa aqa qaa qtt cac qqt att qqt tac tqt att 960 
qqt qqt acc qct ttq tct tta qct atq qqt tqq ttq qcc qcc aqa aqa 1008 
caa aaa caa aqa qtt aqa act qct act ttq ttt act act ttq ttq qat 1056 
ttc tec caa cca qqt qaa ttq qqt att ttt att cat qaa cca att ate 1104 
qcc qcc tta qaa qcc caa aat qaa qct aaa qqt att atq qat qqt aqa 1152 
caa ttq qcc qtc tec ttc tct ttq ttq aqa qaa aac tct tta tat tqq 1200 
aat tac tat att gat tct tac tta aaa qqt caa tct cca qtt qct ttt 1248 
qat ttq ttq cac tqq aac tct qat tct act aat qtt qcc qqt aaa act 1296 
cat aac tct ttq ttq aqa aqa tta tat ttq qaa aat caa ttq qtt aaa 1344 
qqt qaa tta aaa att aqa aac act aqa att qat tta qqt aaa qtt aaa 1392 
act cca qtt ttq ttq qtt tct qcc qtt qat qat cac att qct tta tqq 1440 
caa qqt acc tqq caa qqt atq aaa ttq ttc qqt qqt qaa caa aqa ttt 1488 
tta ttq qcc qaa tec qqt cat att qct qqt att att aat cca cca qct 1536 
qct aac aaa tac qqt ttc tqq cac aat qqt qct qaa qct qaa tct cca 1584 
qaa tct tqq ttq qct qqt qcc acc cat caa qqt qqt tec tqq tqq cca 1632 
qaa atq atq qqt ttt att caa aac aqa qat qaa qqt tct qaa cca qtc 1680 
cca qcc aqa qtc cca qaa qaa qqt ttq qct cca qct cca qqt cac tat 1728 
qtc aaa qtt aqa tta aac cca qtt ttc qct tqt cca acc qaa qaa qat 1776 
qct qct taa 1785 
<210> 7 
<211> 405 
<212> DNA. 

<2l3>Artificial Sequence 

<220> 

<221> CDS 

<222> 1. .404 

<223> 0RF3 

<400> 7 

atq tct qct caa tec ttq qaa qtt qqt caa aaa qct aqa tta tct aaa 48 



(16) 43H 2002-209574 

29 30 
aqa ttc qqt qcc qcc qaa qtt qct qct ttt qct qcc tta tct qaa qat 96 
ttc aac cca ttq cac ttq qat cca qct ttt qct qct act acc qcc ttc 144 
qaa aqa cca ate qtc cat qqt atq ttq tta qct tct tta ttt tec qqt 192 
ttq ttq qqt caa caa ttq cca qqt aaa qqt tct att tat ttq qqt caa 240 
tct tta tct ttc aaa ttq cca qtc ttt qtc qqt qat qaa qtt acc qct 288 
qaa qtt qaa qtt act qct ttq aqa qaa qat aaa cca att qct act ttq 336 
act act aqa att ttc act caa qqt qqt qct tta qct qtt acc qqt qaa 384 
qct qtt qtc aaa ttq cca taa 405 
<210> 8 
<211> 1017 
<212> DNA 

<213> Candida maltosa 
<220> 

<223> promoter ALKlp 
<400> 8 

atqeatqaac aqqatttaat cccaaqaaaa aaqtctattt tctattttca caaqqaaact 60 
qqaaaaacct ttttqtqttt tqaaqtaqct ccqtaataac ctqtaaaaaa ataaattttq 120 
aaqatttqac ttqctqatqa aaatqetate aqtqtaqctc taqacttqat actaqactat 180 
qatqqeaaca catqqtqqtc aacqtqcaaq acatcaccca atqaqaaqac tqctaaccaq 240 
aaaaaaaaqq qqacaaaaqa aaaactcqaq aqaaaaaqtc aaattqqtqt aaaattqqct 300 
atttttqqta ctttcctaat qqqqaaatta attqtttaaa attccaqttt ttccaqaqtt 360 
aaqatttcqa ccaattattt ttaatccata tqatcttcat cattatcaac ttqtqaaaaa 420 
taataatcqa qqtacqttta atacqaqata ttaqtctacq qctatqaatq ttqqatatac 480 
ttcattqacq atcaqaaqct tqattqqtta ttcaqqtqca tqtqtqqata taaacccaac 540 
aaattatcta qcaactqtqc cttccccaca ttqqtcaaaq aaaccctaaa qcaaattaaa 600 
atctqqataa ataaatcatt catttcacat tttccqqtta qtataaqqtt ttttaaattt 660 
ttttttacaq tttaqecett tcaattacca aatacqqtaa caatqtqctt tqtaacatqc 720 
aqqqqatttt ctccqttqct qttttctcca catqetttta atqtqtaata aattaaaaaa 780 
attacaaaqa aaaaccqqca tataaqcatc qqaqtttaca ttqttaacta actqeaaaat 840 
qqcqatqttt caaatcaaca aaatttaaaa aaaccccaaa aaaaaaqtat catataaatt 900 
aaactcaaaa tccttttqat tqcataaaat ttttaaatct cttctttttt ttctttttta 960 
ctttcttatc tattctattc tttttttata tatctaattc atttataaca tctqqtc 1017 
<210> 9 
<211> 218 
<212> DNA 

<213> Candida maltosa 
<220> 

<223> terminater ALKlt 
<400> 9 

ataqatqqat ttttcttttt tatqtqtatt tccqqttaat aaatqtttaa attttttttt 60 
taataaaaat atttqtaqtt atttatatqc aaaaaaaaaa aatattcaaa qcaatcttcc 120 
tttctttctt tatctttccc ecatqetaaq qtctaaaaca ccacaactta aaacccaact 180 
taaccqtata atactaaqat caatctccaa aqatqeat 218 
<210> 10 
<211> 46 
<212> DMA 

<213> Artificial Sequence 
<220> 
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31 32 
<223> primer 
<40O> 10 

tttttcaqct qqagctcqtc qacatqcatq aacaqqattt aatccc 46 
<210> 11 
<2H> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>primer i 
<400> 11 

ccqqaattcc atatqcaqat qttataaatq aattaqata 39 

<210> 12 
<211> 32 

<2i2> dna 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 12 

cqqaaqctta taqatqqatt tttctttttt at 32 
<210> 13 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 13 

tttttqatatc qaqctcqtcq acatqcatct ttqqaqattq atctt 45 

[HSCDflrwftHn] * CH5] iftr^w^y y-f-tf-s/a^icj^w&fr 

[HI] pUCl 1 9-ADE lOtMiftBacfAD 30 (Ctji^tc, AD E 1 iie^®* * >r a % • h - 
E 1 D N AOitm&tt LX h Sn^ADE l aeTffifi©«IBlB«i6 

WJxXfJl/I^KRix/-f;l/-CoAt [g|6 ] ADE lfifrFttBSttAC 1 6©YPD^iife 

-VfmtHzv rpUTA-ORF2 3 (H2±) , R T©i|BliI*Sl/t 

t>\ WB*S^«£^£S£&lr>=i> ho-;b*t*; h [H7] A D E 1 it£ J H#Sl$*AC 1 6 O^iS. /< 

pUTAl (0 2T) *7RL/r*£. -Aft. atff" h^^^i^SRffli Lfci*©»5iffl 

[0 3] PCRj£Ct,££. A D E 1 Bfc^BMH*© 1 »*?n0r*5. 

&**'J-->y<DlS**^0T*.&. C 1 6&c>'C 1 [H8] AC 1 6 (ORF2 3) ftttgb/c^'jx 

lifiW&fct^tttitc. Xr;UP (3HB-C o-3HH) O40 0MHz^P 

[04] VJ X y ^iftf>^^^«;^>f-fe'— >3>S 40 h>NMROf t- h*7n0/c. ^'Jx^fiKD 

[Em- 



eu CIT 



(18) 



«fH 2002-200574 



[19 1 1 



BiU 



Mml 



Hjul 




PUCU9-ADE1 




| Mmnl/Hpal dlge* 

| ligation 

j i 



Sill 



Sail 

TH88 



ADE1 



C. imlto— genom e 



[06] 



Sail 




Sacl 



SajsKI Smal JQdjjI Sa cl EcoKI 




-*-CHAI 

-»-lAM 12247 
-*-AC16 



0 3 6 0 12 15 18 21 
*M<h> 



ORF2 : #UlXrJH*l 
ORF3: (R) #MW«X/-f *-CoAt 



><-aja -coast 




IAM12247 
•0HA1 
A016 



0 4 8 12 10 20 24 
KUDO 




•IAM12247 

■GHA1 

•AC16 



0 4 a 12 IB 20 24 



Sail Patl SphI Bindlll 




Sad 




—^-t AM 12247 

-•-CHA1 

-M-ACIfl 



0 8 IB 24 32 40 
BtMCh) 



«fH 2002-209574 



!i4] 



[05] 



Dr&I+Ndet Dri! 



Ifdel 



I AM » CIS CIJ IAAM U CIS CM JAAH CJ €11 CIT 
11141 IIHT inn 



4«0 B0M ^; 



1540 
1270 990 
7*0 




jdodelCiadlda 



DNA 



[19 8] 




2, 7 



I 




r 1 



Jill 



it rn 



T 



mrrm H-i- i mn i r r i 



P pm 



(SI) Int. a . 7 
(C 1 2 P 7/62 
C 1 2 R 1:72) 



12^ 



F I 

C12R 1:72) 
C 1 2 N 15/00 



r-n-K (#^) 



ZNAA 



K3R*U)ff*rtj»W 1 -31-10 
(72)^^ *ffi IBS 



F £-A(#3f) 4B024 AA17 AA20 BA07.BA80 DA12 

GA11 HA20 
4B064 AD83 CA06 CA19 CB24 CC24 
DA20 

4B065 AA10Y AA73X AB01 AC20 
BA02 CA12 CA54 



